Runx2/Cbfa1 functions: diverse regulation of gene transcription by chromatin remodeling and co-regulatory protein interactions.
Development of the osteoblast phenotype requires transcriptional mechanisms that regulate induction of a program of temporally expressed genes. Key components of gene activation, repression, and responsiveness to physiologic mediators require remodeling of the chromatin structure of a gene that renders promoter elements competent for the assembly of macromolecular transcriptional complexes. Here we review evidence that the Runx transcription factors support tissue-specific gene expression and bone formation by contributing to promoter structure, chromatin remodeling, and the integration of independent signaling pathways. In addition, we discuss the role of Runx2 in both activation and negative regulation of gene promoters (osteocalcin, bone sialoprotein, and Runx2/Cbfa1) in relation to the interaction of Runx with co-regulatory proteins in distinct subnuclear foci. The modifications in chromatin organization and transcription of the osteocalcin gene that are influenced by the activities of Runx2/Cbfa1 mediated by interacting proteins (YAP, TLE, SMAD, C/EBP) are emphasized. These functional properties of Runx2 provide novel insights into the requirements for multiple levels of transcriptional control within the context of nuclear architecture to support the convergence of regulatory signals that control tissue-specific gene expression.